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Using herbicides for weed management is a popular strategy for Iowa row crop producers. Over 
95% of row crop acres receive a herbicide application. Cultivation, a mechanical weed 
management strategy, also remains popular. A 1989 survey indicated that 85% of com and 
soybean acres were cultivated at least once. Although cultivated acreage may have decreased 
recently from this level due to cultural practices (e.g. drilled soybeans), many Iowa producers use 
cultivation as a part of their overall management strategy. 
Less than 10% ofherbicide applications are banded over-the-row. Widespread use ofbroadcast 
herbicides indicates that growers are not relying on cultivation for primary weed control between 
rows. A survey by Hartzler and Wintersteen (1991) indicates that labor availability and lack of 
knowledge affect growers use of non-chemical methods of weed management. 
An argument against relying solely on cultivation for interrow weed control has been that an 
extended period of wet weather could eliminate the opportunity for cultivation. Although the 
window of time for cultivation can be short, many cultivators can easily cover 100 acres in just part 
of a workday (table 1 ). Cultivating at higher speeds of 6 or 7 milhr allows more acres to be covered 
in a given time period. 
83 
Table 1 
Hours needed to cultivate 100 acres 
Type of cultivator 
(No. of rows/row width) 
12-3Bin. 
Speed (mph) 
4 5 
7.0 5.6 
6 7 
4.6 4.0 
Seventeen to eighteen hours of daylight during June make it possible to rapidly cultivate acreage 
when soil drys following rains. Use of a guidance system can help avoid operator fatigue during 
long work periods. If consecutive long cultivation days occur, short breaks, regular meals, and rest 
should be taken. 
Seldom does wet weather prohibit cultivation altogether. During an excessively wet spring and 
summer in 1993, most Iowa ridge tiller were able to cultivate row crop acres at least once. If soil 
remains untillable, but is able to support wheel traffic, post-emergence herbicides can be used as an 
alternative strategy. If farming a large row-crop base makes cultivation of all row crop acres 
impractical, a grower may choose to cultivate only a portion of the acres. If labor can be purchased, 
operating a second cultivator can be a cost-effective replacement for between row herbicide 
application. 
Cultivation is also useful with broadcast herbicide application programs as an inexpensive 
alternative to re-spraying. An important side benefit of using cultivation rather than re-spray is to 
avoid herbicide resistance problems. 
An experiment is being conducted to investigate optimal combinations of cultivation and banding 
for com production. To increase the amount of acres covered, cultivation is being done only a 
single time and at higher speeds. To challenge the cultivation equipment, the experiment is being 
done in a no till system with a high residue cultivator using a single shank between rows on 30-in 
spacing. Cultivator styles used include conventional low-crown sweeps and point-and-share 
sweeps, both commercially available. The low profile of low-crown sweeps helps to limit 
excessive amounts of soil thrown on to the crop. A protruding point on point-and-share sweeps 
pre-fractures soil. Shares that form wings on point-and-share sweeps are at a steeper rake angle 
than those on low-crown sweeps. In addition a smith fin sweep (figure 1 ), commonly used in 
peanut cultivation, is being tested. The wings of a smith fin are in an approximately horizontal 
plane so that a very low-profile sweep is maintained limiting soil thrown into the row. Twelve 
treatments using a combination of herbicide banding and cultivation are compared with a broadcast 
herbicide treatment without cultivation and a weedy check. 
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Figure 1 
A smith fin cultivator has a flat sweep and is used in 
southern agricultural regions. 
Weed densities are shown in figure 2. In the first two years of the study there has been no 
significant difference in weed population between the broadcast treatment and the wide (15 inch) 
herbicide band with cultivation. Weed density in a narrow (7.5 inch) herbicide band, however, was 
greater than in the wide band or broadcast treatments. 
No. of weeds 
per sq. yard 
20 
15 
Figure 2 
• 1994 Growing season 
• 1993 Growing season 
Broadcast only 
(no cultivation) 
Wldeband 
(151nches) 
(one cultivation) 
Narrowband 
(7.5 Inches) 
(one cultivation) 
Weed density with three different cultivation strategies. 
In both years, there was no significant difference 
between broadcast and wide-band herbicide applica-
tion, however; the narrow-band application had 
significantly more weeds. 
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Corn yield data are shown in tables 2 and 3. In 1993, yields from treatments using a combination 
of a cultivator with disc-hillers and herbicide banding were not statistically different from yield on a 
broadcast herbicide only treatment. Because of increased yields using disc-hiller attachments, all 
cultivator styles used disc-hillers the following year. In 1994, yields from treatments with a wide 
herbicide band and cultivation were not statistically different than yield from the broadcast-
herbicide only treatment. Yields were greater in treatments with a low profile conventional sweep 
or smith fin than in treatments using the point-and-share sweep. 
Yield and weed control have not been sacrificed at higher cultivator speed. In fact, yield was 
statistically greater in high speed cultivator treatments in 1994, than in those at a slower speed. 
Using a combination of a single cultivation with a low-profile cultivator sweep and disc-hillers 
operated at faster speed, and a 15-in herbicide band at planting, growers should be able to maintain 
weed control and yield comparable to using a broadcast residual herbicide alone. If opportunity 
allows more aggressive mechanical strategies, such as a second cultivation or rotary hoeing, 
potentially better weed management or yield is possible. 
Conclusion 
Opportunity exists for growers to make more effective use of cultivation as a primary weed 
management strategy. Cultivating at faster speeds does not appear to sacrifice weed control or 
yield and allows more acreage to be covered in a given time period. In a field experiment using just 
a single cultivation to maximize potential acreage covered, yield and weed control were similar 
when comparing a combination of cultivation with a low-profile sweep at faster than normal speed 
and a 15-in wide herbicide band with a broadcast-herbicide application without cultivation. 
Reference 
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1990. Iowa State University Extension publication PM-1441 . 
86 
T 2 
1993 Corn yield in different weed management trials 
Cultivator type Speed Bandwidth Yield 
NOTE: Any treatment with the same letter is statistically the same. For example, 10 plots followed by the letter 8 had 
statistically the same yield, although actual yields varied from 53 to 66 bushels per acre. 
Source: Iowa State University field trials. 
1994 Corn yield in different weed management trials 
Cultivator type Speed Bandwidth Yield 
NOTE: Any treatment with the same letter is statistically the same. For example, five plots had statistically the same 
yield as the plot treated with a 7.5-inch band of herbicide and cultivated at the higher speed with the smith fin cultivator, 
although actual yields varied from 104 to 115 bushels per acre. 
Source: Iowa State University field trials. 
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